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Abstract
Background: Extrahepatic manifestations of Echinococcus multilocularis are very rare, especially in the adrenal
glands. To the best of our knowledge, only seven cases of adrenal alveolar echinococcosis have been reported, all
from the Far East. All of these occurred exclusively in the right adrenal gland.
Case presentation: We report a rare case of an extrahepatic alveolar echinococcosis in an asymptomatic 78-year-
old white man with an incidentaloma of his right adrenal gland. After surgical resection and medical treatment
with albendazole no recurrence of the disease appeared at 1-year follow-up.
Conclusions: As the occurrence of Echinococcus multilocularis in Europe increases, alveolar echinococcosis should
be included in the differential diagnosis of cystic adrenal incidentalomas.
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Background
An adrenal incidentaloma is an asymptomatic adrenal
tumor that is incidentally discovered by an imaging test
performed for other indications. Adrenal masses are the
most common tumors in humans [1]. The prevalence is
approximately 4.4 % in computed tomography (CT)
scans [2]. Of all adrenal incidentalomas, 76 to 79 % are
benign and non-functioning (adenoma 60 to 63 %, ad-
renal cyst 5 %, ganglioneuroma 3 to 5 %, myelolipoma 3
to 10 %, and adrenal hemorrhage 1 %) [2, 3]. In asymp-
tomatic patients, Cushing’s syndrome (3 to 5 %) and
pheochromocytoma (3 to 5 %) should be excluded by
biochemical tests [2, 3]. The size of the tumor deter-
mines the prevalence of primary adrenal cortical carcin-
oma. Incidentalomas less than 4 cm are rarely malignant
with a prevalence of 2 % [1]. Adrenocortical carcinomas
are usually larger than 6 cm, are heterogenous and may
be calcified [3]. Incidental adrenal carcinomas have a
better prognosis than functioning or symptomatic ad-
renal carcinomas [2].
Cystic adrenal lesions are uncommon with an inci-
dence of 0.06 to 0.18 % at autopsy [3, 4]. Approximately
7 % of the adrenal cysts are hydatid cysts (Echinococcus
granulosus) [5]. Infectious cysts usually show increased
fluid density and calcifications in CT [3]. Cystic lesions
also may be malignant or functional such as cystic adrenal
carcinoma or cystic pheochromocytoma [3]. Figure 1
shows the differential diagnosis of adrenal cysts.
Surgical excision is indicated in hormonally active ad-
renal tumors or in case of suspicion of malignancy. As
the prevalence of primary adrenal cortical carcinoma
rises up to 25 % in patients with a tumor mass >6 cm
adrenalectomy is indicated in these cases [1, 2]. Lesions
between 4 and 6 cm are malignant in up to 6 % of cases.
These lesions may be resected or must undergo close
follow-up [1]. With the advance of laparoscopic surgery,
some authors recommend surgery for smaller lesions as
morbidity of the procedures is usually low [6].
Echinococcosis is a zoonotic infection of humans caused
by Echinococcus tapeworms. The more prevalent cystic
echinococcosis (hydatidosis) is caused by Echinococcus
granulosus. Years after ingestion of the eggs, hydatids are
found in the liver or lungs and rarely in other organs.
Alveolar echinococcosis is confined to the northern hemi-
sphere, in particular to North America/Canada, Central
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Europe, Russia, Western China and Japan [4, 7–9]. The
fox tapeworm Echinococcus multilocularis is the parasite
responsible for alveolar echinococcosis. The eggs are ex-
creted with fox feces and accidentally orally ingested by
humans as aberrant hosts. The embryos (oncospheres)
hatch from the eggs and penetrate the intestinal wall.
They are distributed via the blood stream or lymphatic
system to settle in different organs. Approximately 99 %
of cases of alveolar echinococcosis are located in the liver
[7]. It takes 5 to 15 years until the first symptoms such as
abdominal pain or hepatomegaly may appear [8]. The
diagnosis is often incidental by ultrasound or CT. Sero-
logical tests have had a sensitivity of 94 to 100 % and a
specificity of 95 to 96 % [8, 10]. In the early stages the le-
sions are small and cystic; later, additional fibrotic and/or
calcified capsules may be seen [8].
An alveolar echinococcosis may be misdiagnosed as a
malignant tumor as the multilocular alveolar cysts grow
infiltratively in organs.
Case presentation
A 78-year-old white man with productive cough as his
single symptom presented to the pneumological unit in
our hospital. The clinical findings including blood tests
(complete blood cell count, electrolytes, serum bio-
chemistry profile) were normal. CT scans of his thorax
demonstrated, in addition to a chronic bronchitis, a
large incidentaloma (6 cm) of his right adrenal gland
(Fig. 2). Further imaging with magnetic resonance dem-
onstrated a multilocular cystic mass with hypointensity
in T1-weighted images and hyperintensity in T2-
weighted images (Fig. 3). After injection of contrast the
cystic walls enhanced and an infiltration to the liver
was suspected. All hormonal tests illustrated a normal
function of his adrenal glands; Cushing’s syndrome could
be excluded by normal salivary cortisol at midnight (6.7
nmol/l), hyperaldosteronism by normal plasma aldoster-
one renin ratio (5.7 ng/mU) and pheochromocytoma by
normal 24-hour urine catecholamines and metane-
phrines. In suspicion of a cystic malignant tumor of his
right adrenal gland a diagnostic laparoscopy and open
adrenalectomy were performed. On intraoperative
examination, the incidentaloma infiltrated his inferior
vena cava and segment VI of his liver. The macroscopic
aspect was different from a classic malignant tumor
and a benign etiology was suspected. Due to this intra-
operative evaluation and the advanced age of the pa-
tient a limited resection without reconstruction of his
inferior vena cava was performed. The resected mass
was 7.2×7.4×3.5 cm and consisted of multiloculated
cysts with scolices, necrosis, and inflammation (Fig. 4).
The pathological results reported alveolar echinococcosis
of his right adrenal gland. This result was confirmed by
serological tests: Echinococcus granulosus hydatid fluid
(EgHF)-enzyme-linked immunosorbent assay (ELISA),
EgP-ELISA, AgB-EITB Western blot, Em18-ELISA, and
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Fig. 1 Differential diagnosis of adrenal cysts [4, 5]
Fig. 2 Computed tomography image demonstrates incidentaloma
of 6 cm in the right adrenal gland
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was installed postoperatively. Follow-up after 1 year with
clinical examination as well as CT scans showed no recur-
rence (Fig. 5).
Discussion
Alveolar adrenal echinococcosis is rare and has been
reported in seven cases so far, all from the Far East
(Table 1). Similar to our patient, physical examination,
complete blood cell count, biochemical tests, hormonal
examinations, and urine analysis were normal in all
cases.
Imaging tests demonstrated in almost all cases an infil-
tration into the inferior vena cava, the liver, or the right
renal vessel. Three of them were incidentalomas. Radio-
logical findings and intraoperative findings suggested a
malignant tumor in six cases and a benign cyst in one
case. Furthermore, all reported adrenal lesions of alveo-
lar echinococcosis were larger than 5 cm at diagnosis so
that an adrenalectomy was indicated. In all cases, the
diagnosis of alveolar echinococcosis in the adrenal gland
was made postoperatively by the pathologist.
All reported cases including ours were located in the
right adrenal gland. It is unclear how the parasites
reach this organ. After ingestion of the parasitic eggs
the oncospheres pass the intestinal wall and enter the
blood or lymphatic system. The most probable way of
infecting the right adrenal gland would be an invasion
of the larvae continuously from the liver. Dissemination
through the blood or lymphatic system directly to the
adrenal gland is theoretically possible as well.
Fig. 3 a, b Magnetic resonance imaging T1-weighted and T2-weighted
images of right adrenal incidentaloma
Fig. 4 a–c Macroscopic and microscopic aspects of the resected
specimen
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Despite being rare, preoperative diagnosis of echinococ-
cosis is an advantage as these patients need to undergo a
preoperative medical treatment [11]. Therefore, we sug-
gest that patients with cystic lesions of the adrenal gland,
especially the right adrenal gland, should undergo sero-
logical testing of different types of echinococcosis. For the
planning of the surgical procedure in patients with cystic
adrenal masses, the surgeon needs to think of a possible
echinococcosis, and an extension of the surgery including
liver resection and vascular reconstruction may be
warranted.
Conclusions
As alveolar echinococcosis is an increasing disease in
Europe and extrahepatic manifestations such as in the
adrenal glands are possible, Echinococcus multilocularis
should be included in the differential diagnosis of cystic
adrenal incidentalomas.
Patients with an infiltrative cystic incidentaloma of the
right adrenal gland should undergo a serological test of
alveolar echinococcosis. Confirmed alveolar echinococ-
cosis mandates a radical adrenalectomy with possible ex-
tension to liver resection and vascular reconstruction
and a preoperative and postoperative treatment with
albendazole.
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